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.4 HEREDITARY PERSISTENCE OF FOETAL HAEMOGLOBIM (HPFH) HAS BEEN FOUND IN CHINESE 

SUBJECT FROM TWO FAMILIES IN TAIWAN.  THE PERCENIAGES OF FOETAL H^/MOGLOBIN AS DETERMINED 

BY AN ALKALI DENATURATIOM TEST IN THE THREE SUBJECTS FROM ONE FAMILY WERE L6, IJ, AND L8# 

THE SINULF MALE SUBJECT FROM THF: SECOND FAMILY HAD 19 
PER

 CENT FOETAL HAEMOGLOBIN.  IN 

ADDITION TO ELEVATED FOETAL HAEMOGLOBIN THE SUBJECTS HAD THE FOETAL HAEMOGLOBIN DISTRIBUTED 

IN ALL ERYTHROCYTES IN A MANNER CHI^CTERI ST IC OF HPFH AND DISTINCTLY DIFFERENT FROM THE 

DISTRIBUTION SEEN IN THALASSAEMI A. 

ALL OF THE SUBJECTS WERE ASYMPTOMATIC AND REFUSED TO COOPERATE IN FURTHER HAEMATO- 

LOGICAL STUDIES. 

THE FOETAL HAEMOGLOBINS FROM THE HPFH SUBJECTS HAD ELECTROPHORFTIC MOBILITIES , 

IDENTICA!. TO THAT OF FOETAL HAEMOGLOBIN FROM CORD BLOOD WHEN EXAMINED BY STANDARD ELECTRO 

PHORESTS PROCEDURES ON CELLULOSE ACETATE, AGAR, AND STARCH GEL. THE IDENTIFICATION WAS 

VERIFIED IN TWO UNRELATED SUBJECTS WITH HPFH BY PEPTIDE MAPPING OF THE TRYPTIC DIGEST OF 

THEIR FOETAL HAEMOGLOBIN FRACTIONS# THE MAPS SHOWED IDENTICAL PATTERNS FOR THE F HAEMOGLOBI 

FROM THE SUBJECTS AND FROM CORD BLOOD HAEMOGLOBIN. 

FROM PRESENT INFORMATION THE INCIDENCE OF HETEROZYGOTES FOR HPFH AMONG CHINESE 
RESIDENTS OF TAIWAN IS ESTIMATEr TO BE APPROXIMATELY ONE PER 40,000. /    ^- -- 
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SUMMARY 

Hereditary persistence of foetal haemoglobin (HPFH) has been found in Chinese 
subjects from two families in Taiwan. The percentages of foetal heamoglobin as 
determined by an alkali denaturation test in the three subj cts from one family were 
16, 17, and 18; the single male subject from the second family had 19 per cent foetal 
haemoglobin. In addition to elevated foetal haemoglobin the subjects had the foetal 
haemoglobin distributed in all erythrocytes in a manner chracteristic of HPFH and 
distinctly different from the distribution seen in thalassaemia. 

All of the subjects were asymptomatic and refused to cooperate in further 
haematological studies. 

The foetal haemoglobins from the HPFH subjects had electrophoretic mobili- 
ties identical to that of foetal haemoglobin from cord blood when examined by stan- 
dard electrophoresis procedures on cellulose acetate, agar, and starch gel. The iden- 
tification was verified in two unrelated subjects with HPFH by peptide mapping 
of the tryptic digest of their foetal haemoglobin fractions; the maps showed identical 
patterns for the F haemoglobin from the subjects and from cord blood haemoglobin. 

From present information the incidence of heterozygotes for HPFH among 
Chinese residents of Taiwan is estimated to be approximately one per 40,000. 

k* 

INTRODUCTION 

Hereditary persistence of foetal haemoglobin is a condition in which other- 
wise haematologically normal individuals have relatively high percentages of Hae- 
moglobin F. The early reports of the condition concerned Negro subjects in 
Ghana1, Liberia*»8, and Uganda4; likewise, many of the later reports have involved 
Negroes5-". The condition has also been observed in Mediterranean groups, including 
Greeks"'"»", Italians"'27, and Sicilians"'", as well as in Portugese-Indians30, In- 
dians81'8*, and Puerto Ricans88. In addition, occasional reports have appeared of the 
condition in other Caucasian subjects8*'86'88. 

Only relatively recently has the condition been reported in South East Asian 
etfyiic groups; WASI et al*1 described the occurrence of HPHF in a Thai family and 
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WONG
38

 reported it in a Malayan family. In the present report its occurrence in mem- 
bers of two Chinese families in Taiwan is described. 

MATERIALS AND METHODS 
* 

The two initial cases were located during our continuing survey of Chinese school children 
and adults for haemoglobin variants. Both subjects were apparently healthy and normal males 
with no symptoms of anaemia; their ages were 15 and 19 years. Small blood samples were obtained 
from the father, mother, and a sister of one subject but no blood could be procured from membe/s 
of the other family. (Both families refused to cooperate in further studies.) 

Standard techniques were employed for the studies. The acid-elution technique of BETKI 
AND KLEIHAUER

39
 wa-. used to demonstrate the presence of foetal haemoglobin in the erythrocytes. 

The quantitative determinations of foetal haemoglobin were made by the two-minute alkali 
denaturati^n procedure of BETKE et al.i0. In addition, the haemoglobin fractions were paitially 
separated by column chromatography41 on DEAE-Sephadex A-50-120 with a gradient of TRIS- 
HC1 buffer ranging from pH 7.8 down to 6.9 followed by the final buffer of pH 6.5, and the relative 
amc.ints of the haemoglobin fractions determined spectrophotometrically. Tryptic digests were 
made of the purified foetal haemoglobin and peptide maps42-43 were produced as described pre- 
viously44. Standard procedures were used for electrophoretic examination of haemoglobin fractions 
with starch gel, cellulose acetate (cellogel), and agar. 

RESULTS AND DISCUSSION 

The slow haemoglobin component from both of the initial subjects was studied 
intensively and identified as Haemoglobin F by several methods. The electrop] retic 
mobilities of the slow haemoglobin from both subjects were compared with that of 
foetal haemoglobin from cord blood samples using agar gel at pH 6.2, cellogel at 
pH 8.9, and starch gel at pH 8.9. In addition, the mobility of the slow haemoglobin 
component in the DEAE-Sephadex column41 was identical to that of foetal haemo- 
globin obtained from cord blood. 

Finally, the peptide maps of the slow haemoglobin component from both sub- 
jects were found to be the same as that of purified Haemoglobin F from cord blood. 
Furthermore peptides yTi, yT^, yTi2 and yTi4 from the peptide maps of both 
subjects were eluted, analyzed, and found to have the expected amino acid composi- 
tions. These findings not only served to complete the identification of the slow haemo- 
globins from botii subjects and eliminate the possibility of an adult haemoglobin 
variant but also indicated the likelihood of absence of changes from normal Haemo- 
globin F in their amino acid composition. Therefore it was concluded that the two 
individuals with H.PFH apparently had normal foetal haemoglobin and not a variant 
of foetal haemoglobin. The same findings in Negro subjects with HPFH was reported 
previously by THOMPSON et al.13, SCHROEDER et a/.48, and BAGLIONI

46
. More detailed 

structural analysis has not been carried out to investigate the possibility of electro- 
phoretically silent mutations including any possible heterogeneity at position 136 
in the gamma chain47. 

Further substantiation that both index cases had hereditary persistence of 
foetal haemoglobin rather than another cause of elevated Haemoglobin F such as 
beta-thalassaemia was made by use of the acid-elution staining technique of BETKE 

AND KLEIHAUER
39
 for visualization of foetal haemoglobin in the erythrocytes. Red 

cells from both index cases of HPFH were compared with those from a normal adult, 
as well as with cord blood, and with erythrocytes from an infant with thalassaemia. 
As described by MITCHENER et al.:i and other previous workers13'1»-211'24'30'32'34'3^38 
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the erythrocytes from our two index cases exhibited uniform staining for Haemo- 
globin F. 

The relative amounts of foetal haemoglobin in the bloods of the two index 
cases, determined by alkali denaturation40, were 17 and 19 per cent. Apparently 
higher values were obtained by column Chromatographie analysis where the ratios 
of Haemoglobin A0/F-HA8 in the two subjects were 73/27 and 75/25 respectively. 
However no further effort was made to separate the Haemoglobins A3 and F from 
each other, therefore the actual amounts of Haemoglobin F determined by this 
procedure are uncertain. The percentages of Haemoglobin F in three subjects from 
the family of the index case whose foetal haemoglobin level was 17 per cent, also 
determined by alkali denaturation, were: father, 16; sister, 18; and mother 1.8 
per cent. 

The amounts of foetal haemoglobin present in the Chinese subjects are similar 
to those seen in the Greek subjects24 and some Negro subjects22 but definitely lower 
than those reported in most of the studies on Negroes1»3'7'16'17»19-21. The Thai subjects 
reported by WASI et a/.37 had slightly higher levels. 

From our present information an estimate can be made of the incidence of 
heterozygotes for the HPFH condition among Chinese in Taiwan. Approximately 
150,000 presumably normal Chinese subjects have been included in our haemoglobin 
screening survey thus far. Of that number nearly 70 were found to have haemoglobin 
variants with the singly-slow electrophoretic mobility of Haemoglobin G; Haemo- 
globin F would also be included in this group. Variants from a.pproximately one-half 
of those 70 subjects have been studied up until the present time and two subjects 
(the index closes of the present study) were found to have Haemoglobin F as the slow 
variant. From this we may estimate that two more will be found when the remaining 
half of the 70 subjects are examined. Therefore approximately one in 40,000 can be 
taken as a conservative estimate of the incidence of heterozygotes for HPFH among 
Chinese residents of Taiwan. This is considerably lower that the estimated one 
heterozygote per thousand for certain Negro populations in the U.S D'9 and the one 
per 500 estimated for a Greek population24. 
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